Inhibition of calcineurin by polyunsaturated lipids.
From earlier studies on calcineurin, the presence of multiple double bonds in putative inhibitors was hypothesized as critical features for effective inhibition. Polyunsaturated fatty acids were tested as inhibitors of calcineurin and found to inhibit the phosphatase activity of calcineurin although effective inhibition was observed only in the absence of calmodulin. Calmodulin and fatty acids seemed to compete for the enzyme with the activation curve of calmodulin shifted approximately 100-fold in the presence of 50 microM eicosa-11Z,14Z-dienoic acid (20:2, n-6) or 50 microM eicosa-8Z,11Z,14Z-trienoic acid (20:3, n-6). Leukotriene B4 and derivatives also were screened as inhibitors. The most effective inhibition was caused by the 6-trans,12-epi-leukotriene B4 with an IC50 of 16.4 microM for the inhibition of calcineurin with pNPP as the substrate. Lipoxins A4 and B4 likewise caused inhibition in the presence of calmodulin with an IC50 of 42.7 microM for lipoxin B4. There was no protection by calmodulin, as found with the inhibition by the fatty acids. These data support the hypothesis that effective inhibition is bolstered by the presence of conjugated double bonds in the inhibitor. Consideration of cis- and trans-orientation of the double bonds suggests that presentation of the delocalized electron density is also a factor in effective inhibition of calcineurin.